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TITLE 

DIRECT TYPE BACKLIGHT MODULE 
BACKGROUND OF THE INVENTION 

Field of the Invention 

The invention relates to a direct type backlight 
module; in particular, the invention relates to a direct 
type backlight module that enhances light uniformity. 
Description of the Related Art 

In the display unit of a liquid crystal display, a 
backlight module is generally utilized as a light source. 
Depending on the structure, the backlight module can be 
an edge type or a direct type. Since this invention 
seeks to improve the direct type backlight module, the 
description of the edge type backlight module is omitted, 

As shown in Fig. 1, a direct type backlight module 
10 includes a frame 11, a reflector 12, a plurality of 
lamps 13, a diffuser plate 14, a prism sheet 15, a 
diffuser sheet 16, and a licjuid crystal panel 17. The 
reflector 12 is disposed in the frame 11 and is located 
at the bottom of the direct type backlight module 10, and 
reflects light from the lamps 13 out of the backlight 
module 10, The lamps 13 are utilized as the light source 
of the direct type backlight module 10. The diffuser 
plate 14 is disposed on the reflector 11 in such a manner 
that the lamps 13 are covered by the diffuser plate 14, 
and enhance the brightness of the front side of the 
backlight module 10. The prism sheet 15, the diffuser 
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sheet 16, and the liquid crystal panel 17 are disposed on 
the dif f user plate 14 . 

The direct type backlight module 10, however, has 
the following disadvantage. To uniformly distribute 
light from the backlight module 10, a plurality of print 
dots (inks) 141 are generally printed on the dif f user 
plate 14 . Part of the light may be absorbed by the print 
dots, and part of the light may be reflected back to the 
reflector 12. Thus, the light-utilization efficiency of 
the entire backlight module suffers , 

In Japanese Publication No. 2001-356702, a direct 
type backlight module 2 0 that solves the above problem is 
disclosed. As shown in Fig. 2, two dif f user plates 22, 
23 are disposed above the lamps 21, and an air layer 24 
is formed between the dif f user plates 22, 23. 
Specifically, in the direct type backlight module 20, an 
additional diffuser plate is disposed to enhance the 
light uniformity. The disadvantage of the backlight 
module 2 0 is that an additional diffuser plate can 
diffuse the light, but cannot actually guide the light to 
the front side of the backlight module. Thus, light 
uniformity is not enhanced. 

SUMMARY OF THE INVENTION 

In order to address the disadvantages of the 
aforementioned backlight module, the invention provides a 
direct type backlight module that enhances light 
uniformity. 

Accordingly, the invention provides a direct type 
backlight module including a reflector, a diffuser plate. 
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lamps, and a light -distributing device. The diffuser 
plate is disposed on the reflector, and the lamps are 
disposed between the reflector and the diffuser plate. 
The light-distributing device is disposed between the 
lamp and the diffuser plate, and guides light from the 
lamp to the diffuser plate. A space is defined between 
the light -distributing device and the diffuser plate. 

In a preferred embodiment, the light-distributing 
device includes a transparent plate, and the transparent 
plate is formed with a plurality of print dots on a 
surface facing the lamp. The print dot is an ink. 

In another preferred embodiment, the light - 
distributing device includes a transparent plate, and the 
transparent plate is formed with a plurality of print 
dots on a surface facing the diffuser plate. 

In another preferred embodiment, the light- 
distributing device includes a prism sheet. The prism 
sheet includes a prism pattern, and the prism pattern is 
formed on a surface facing the lamp, or on a surface 
facing the diffuser plate, or both. 

In another preferred embodiment, the light - 
distributing device includes a metallic film with a 
plurality of holes thereon. The metallic film may be 
composed of aluminium, copper, another metal, an alloy, 
or a metallic fiber. 

In another preferred embodiment, the backlight 
module further includes a prism sheet disposed on the 
diffuser plate. 

In another preferred embodiment, the light- 
distributing device includes a light guide plate with a 
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plurality of indexes of refraction thereon. The indexes 
of refraction are increased from a center of the light 
guide plate to a periphery of the light guide plate - 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention can be more fully understood 

by reading the subsequent detailed description and 

examples .with references made to the accompanying 

drawings , where in : 

Fig. 1 a schematic view of a conventional direct 

type backlight module; 

Fig. 2 is a schematic view of another conventional 

direct type backlight modules- 
Fig. 3 is a schematic view of a direct type 

backlight module as disclosed in this inventions- 
Fig. 4 is a schematic view of a variant embodiment 

of a light -distributing device as disclosed in this 

inventions- 
Fig. 5 is a schematic view of another variant 

embodiment of a light-distributing device as disclosed in 

this invention; and 

Fig. 6 is a schematic view of another variant 

embodiment of a light-distributing device as disclosed in 

this invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Fig. 3 shows a direct type backlight module 3 0 as 
disclosed in the invention. The direct type backlight 
module 3 0 includes a frame 31, a reflector 32, a diffuser 
plate 33 s a plurality of lamps 34, and a light- 
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distributing device 35. The frame 31 is used as a base 
of the backlight module 30, and supports the elements of 
the backlight module 30. The reflector 32 is disposed on 
the frame 31, and reflects the light from the lamps 34 
out of the backlight module 30. 

The diffuser plate 33 is disposed on the reflector 
32, and the lamps 34 are disposed between the reflector 
32 and the diffuser plate 33. 

In the backlight module 3 0 of this invention, the 
light-distributing device 35 is additionally disposed 
between the lamps 34 and the diffuser plate 33. A space 
36 is defined between the light-distributing device 35 
and the diffuser plate 33. The light-distributing device 
35 distributes light from the lamps 34, and guides the 
light to the diffuser plate 33. Thus, the light 
uniformity can be enhanced, and the Mura effect can be 
inhibited. 

In Fig. 3, the light-distributing device 35 is used 
as a light guide plate, and includes a transparent plate 
as a main body. The transparent plate is formed with a 
plurality of print dots on an upper surface facing the 
diffuser plate 33 or a bottom surface facing the lamps 
34. It is understood that each of the print dots may be 
an ink . 

Furthermore, referring to Fig. 3, a prism plate 37, 
a diffuser film 38, and a liquid crystal panel 39 are 
disposed on the diffuser plate 35. Since their structure 
and manner of deposition are the same as those of the 
conventional backlight module, their description is 
omitted- 



Client's ref . : AU0303010 
File:0632-10066US/final/Nick/Steve 

As Stated above, since the light -distributing device 
is additionally disposed in the direct type backlight 
module of this invention, the light uniformity can be 
optimized. 

Fig. 4 shows a variant embodiment of the light - 
distributing device of this invention. In Fig. 4, the 
light -distributing device 35a is a prism plate to 
distribute the light outwardly. The prism plate 35a 
includes prism patterns 351a, and the prism patterns 351a 
are formed on a bottom surface as shown in Fig. 4. In 
addition, the prism patterns may be formed on an upper 
surface, or formed on both of the upper surface and the 
bottom surface. When the prism patterns are formed on 
the bottom surface of the prism plate, they can 
distribute the light. When the prism patterns are formed 
on the upper surface of the prism plate, they can 
concentrate the light and guide the light to the diffuser 
plate , 

By means of the light -distributing device shown in 
Fig. 4, the light uniformity of the backlight module can 
be optimized. Additionally, the process for printing the 
printing dots on the diffuser plate (or the light- 
distributing device shown in Fig. 3) can be omitted, thus 
simplifying the process of the backlight module. 

Fig. 5 shows another variant embodiment of the 
light -distributing device of this invention. In Fig. 5, 
the light-distributing device 35b may be a metallic film 
with a plurality of holes 351b thereon. It is noted that 
the lamps 34 are located below the light -distributing 
device 3 5b are shown by the dashed lines in Fig. 5. 
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In addition, the metallic film may be composed of a 
material with high thermal conductivity, such as 
aluminium or copper. Heat-dissipating plates 352b are 
disposed at corners of the light-distributing device 35b 
to dissipate the heat . 

By means of the light -distributing device shown in 
Fig. 5, the light uniformity of the backlight module can 
be optimized, and the process of the backlight module can 
be simplified. Moreover, since the light-distributing 
device is composed of a metallic film, the thickness of 
the entire backlight module can be minimized. Thus, the 
backlight module can be more compact. 

Fig. 6 shows another variant embodiment of the 
light-distributing device of this invention. In Fig. 6, 
the light -distributing device 35c is a light guide plate 
with various indexes of refraction thereon. That is, the 
light guide plate 35c includes a plurality of indexes of 
refraction thereon, and its indexes of refraction are 
different at different regions. The detailed description 
is described in the following. 

The Snell Law [nl x sin(wl) = n2 x sin(w2)] is 
described prior to the detailed description, wherein n 
represents the index of refraction of the material, w 
represents the angle between the light -emitting direction 
and the normal direction, and 1, 2 represent different 
material with different index of refraction respectively. 
That is, the emitting direction of the light is changed 
by the different materials with different indexes of 
refraction. The light uniformity of the backlight module 
may be obtained by such an optical property. 
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As Stated above, the light guide plate 35c can be 
divided into several regions with different indexes of 
refraction as shown in Fig. 6. The indexes of refraction 
nl, n2, n3, n4 and the length LI, L2 , L3 , L4 of different 
regions can be controlled to obtain the light uniformity 
of the backlight module. Since the position right above 
the lamp 34 is brightest, the index of refraction nl of 
the central region is set to be smaller than the 
surrounding area. In addition, total -reflection can be 
avoided, and the light gathering effect cannot be 
generated. The indexes of refraction are increased from 
the central region of the light guide plate to its 
periphery while adjusting the length L. Thus, the light 
uniformity of the backlight module can be optimized. 

While the invention has been described by way of 
example and in terms of the preferred embodiments, it is 
to be understood that the invention is not limited to the 
disclosed embodiments. To the contrary, it is intended 
to cover various modifications and similar arrangements 
(as would be apparent to those skilled in the art) . 
Therefore, the scope of the appended claims should be 
accorded the broadest interpretation so as to encompass 
all such modifications and similar arrangements. 
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